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INTRODUCTION
The basic repeat unit of eukaryotic chromatin is the nucleosome, which contains 147 base pairs (bp) of DNA wrapped around a central histone octamer, comprising two molecules each of the core histones (histones H2A, H2B, H3 and H4) (Luger et al., 1997) . The N-terminal tails of the four core histones are subject to numerous post-translational modifications (PTMs), including phosphorylation, methylation, acetylation, ubiquitination and others (Kouzarides, 2007) . These PTMs act in diverse biological processes such as transcription, DNA repair and chromosome segregation (Kouzarides, 2007) .
Histone phosphorylation has been shown to play vital roles in the regulation of chromatin structure. Four residues of histone H3 on the N-terminal tail can be phosphorylated: Thr 3, Ser 10, Thr 11 and Ser 28 (Hendzel et al., 1997; Gernand et al., 2003; Preuss et al., 2003; Polioudaki et al., 2004; Zhang et al., 2005) . In mammals, cell-cycledependent H3 phosphorylation at Ser 10 (H3S10ph) and Ser 28 (H3S28ph) originates in the pericentromere during early mitosis and then spreads through the whole chromosome. This is likely to be involved in the initiation of mitotic chromosome condensation (Goto et al., 1999) . However, in higher plants with monocentric chromosomes, H3S10ph and H3S28ph are restricted to the pericentromere in mitosis (Gernand et al., 2003; Zhang et al., 2005) . In meiocytes, H3S10ph appears on the entire chromosome at metaphase I and is specific to the pericentromere at metaphase II (Kaszas and Cande, 2000) . However, in the afd1 mutant, which is defective in sister chromatid cohesion, H3S10ph is restricted to the pericentromeric regions during metaphase I and disappears at metaphase II in maize. (Kaszas and Cande, 2000) . Another study indicated that H3S10ph signals were not detectable on single chromatids at anaphase II resulting from equational division of univalents at anaphase I in Secale cereale (Manzanero et al., 2000) . Based on the above findings, H3S10ph has been postulated to play a role in the cohesion of sister chromatids in plants (Houben et al., 2007) .
Several groups have reported studies of H3 phosphorylation at Thr 3 (H3T3ph) (Caperta et al., 2008; Kelly et al., 2010; Wang et al., 2010; Ashtiyani et al., 2011; Kurihara et al., 2011) . In mammals, H3T3ph is most abundant in centromeric regions and has been involved in normal metaphase chromosome alignment and centromeric cohesion (Dai et al., 2005) . Indeed, haspin-mediated H3T3ph recruits chromosome passenger complex (CPC) to the centromeric region, which regulates kinetochore-microtubule attachment for proper chromosomal alignment and segregation (Kelly et al., 2010; Wang et al., 2010) . In plants, Haspin has been shown to phosphorylate histone H3T3 in Arabidopsis thaliana and to contribute to embryonic patterning in mitotic cell division during plant growth (Ashtiyani et al., 2011; Kurihara et al., 2011) . A recent study indicates that osmotic stress induces H3T3ph in pericentromeric regions, which may be required for maintaining proper heterochromatic organization (Wang et al., 2015) . Although H3T3ph has been widely studied, relatively little is known about its role in centromere activity and cohesion.
For proper chromosome segregation, sister chromatids must be physically held together through a tripartite structure called cohesin. The cohesin complex contains two structural maintenance of chromosome (SMC) proteins (Smc1 and Smc3) and two non-SMC proteins (Scc1 and Scc3 in Saccharomyces cerevisiae) (Haering et al., 2002; Nasmyth, 2011) . Apart from the core subunits mentioned above, several cohesin-associated cofactors contribute to the regulation of cohesion. These regulators include Pds5 and Wapl, and they control the dynamics of the association of cohesin with chromatin (van Heemst et al., 1999; Panizza et al., 2000; Kueng et al., 2006) . Cohesins are loaded onto chromosomes during telophase/G 1 and prior to DNA replication (Peters et al., 2008) . In vertebrate mitotic cells, the bulk of cohesins are released from chromosomes in prophase in a process that depends on cohesin phosphorylation by Polo-like kinase and on the regulator Wapl (Sumara et al., 2002; Kueng et al., 2006) . However, centromeric cohesion is protected by the Sgo1-PP2A (protein phosphatase 2A) complex, which antagonizes prophase release (McGuinness et al., 2005; Kitajima et al., 2006) . At the metaphase to anaphase transition, cleavage of the Kleisin subunit by separase allows release of the remaining cohesin and separation of sister chromatids (Hauf et al., 2001) . By contrast, meiotic divisions require that dissociation of cohesin from the chromosome arms takes place at the onset of anaphase I to allow the segregation of homologues, and subsequently, release of centromeric cohesion enables the sister chromatids to separate at anaphase II (Page and Hawley, 2003; Petronczki et al., 2003) . Sgo1 and Rec8 (Rec8 meiotic recombination protein) play a pivotal role in the stepwise release of sister chromatid cohesion (Watanabe and Nurse, 1999; Kitajima et al., 2004; Hamant et al., 2005) . During meiosis I, the Sgo1 protein collaborates with PP2A to protect Rec8 at the centromere from separase cleavage (Ishiguro et al., 2010; Katis et al., 2010) . The centromeric Rec8 persists there until it is released at anaphase II (Ishiguro et al., 2010; Katis et al., 2010) .
Here, using an antibody that specifically recognizes a phosphorylated state of H3T3, we investigated the dynamic changes in H3T3ph in both mitosis and meiosis through detailed cytogenetic observation in maize. We found that H3T3ph was correlated with changes in sister chromatid cohesion during the cell cycle. The reduced immunosignals of H3T3ph in meiotic cohesion mutants sgo1 and afd1 confirmed this conclusion. We found that H3T3ph was limited to the pericentromere of prophase II chromosomes and became focused at the inner centromere at metaphase II. The dynamic changes in arrangement of H3T3ph may be related to mediation of kinetochore assembly and sister chromatid separation.
RESULTS

Dynamic distribution of H3T3ph during mitosis
To ensure the specificity of the anti-H3T3ph antibody used in this study we utilized the antibody on Western blots of maize protein extracts. The antibody specifically recognized a 17-kDa band, which is similar in size to the endogenous phosphorylated histone H3 band (see Figure S1a in the Supporting Information). Despite the fact that the N-terminal sequence of CENH3 is very similar to that of histone H3, dot blot experiments proved that the antibody specifically recognizes H3T3ph ( Figure S1b, c) . We also carried out an in vitro kinase assay to determine whether Haspin-mediated phosphorylation of H3T3 was conserved in maize. Using anti-H3T3ph antibodies, bands were only detected in the case of normal MBP-ZmHaspin and MBP-H3, but not in the case of MBP-ZmHaspin and MBP-H3-T3A (containing a mutation at Thr3), MBP-ZmHaspin-K297A (containing a mutation of a single conserved Lys residue) and MBP-H3 ( Figure S2 ). These results indicate that ZmHaspin phosphorylates histone H3T3 in vitro and that the Lys297 residues play important roles in the enzymatic activity.
We next determined the timing and chromosomal distribution patterns of H3T3ph in maize mitotic cells using confocal immunofluorescence microscopy. No H3T3ph was detected in interphase chromatin ( Figure 1a) . As chromosomes start to condense during prophase, weak immunosignals were detected in discrete regions of chromosomes at prophase ( Figure 1b ) and spread along the entire length of chromosomes by late prophase (Figure 1c ) when sister chromatids were physically connected by the cohesin complex. As cohesin was gradually released from the chromosomal arms but not from pericentromeres, where cohesion was preserved, H3T3ph was concentrated at the pericentromeres; however, weak staining on the arms remained at prometaphase (Figure 1d ). Strong signals were only detected in centromeric regions at metaphase, were drastically reduced during anaphase and were absent in telophase when cohesion was resolved completely (Figure 1e-g ). Overall, these results indicate that the timing of phosphorylation and dephosphorylation of H3T3 is approximately parallel to the dynamic changes in cohesion during the cell cycle.
H3T3ph is mainly located between the sister chromatids at late prophase
To more accurately determine the location of H3T3ph we prepared mitotic chromosome spreads. When sister chromatids were associated by cohesin to produce 'closed' arms, H3T3ph signals were observed not only on centromeric regions but also extending along the axis of chromosomes, mainly located between the sister chromatids ( Figure 2a ). However, when the chromosomes presented as an X-shape, meaning that the majority of cohesins have been released from the arms leaving just the centromeric cohesion, H3T3ph signals were observed only at the centromere ( Figure 2b ). Previous results showed that the immunosignals of cohesin subunit Rad21/Scc1 were mainly observed between sister chromatids in human cells (Dai et al., 2006) . These results suggest that H3T3ph and cohesin are located at similar chromosomal domains. In contrast, H3S10ph is only located at the centromeric regions from prophase to anaphase during mitosis ( Figure S3 ), and is probably not involved in the regulation of cohesion along chromosome arms given their different location.
Dynamic distribution of H3T3 phosphorylation during meiosis
A previous study indicated that H3T3 phosphorylation is initiated at the transition between diakinesis/metaphase I in A. thaliana (Caperta et al., 2008) . Indeed, there was no detectable labeling of pachytene chromatin (Figure 3a ). H3T3ph signals started at late diakinesis ( Figure 3b ) and extended to the whole chromosome at metaphase I in maize meiocytes (Figure 3c, d) . At the onset of anaphase I, the cohesin is released from the chromosome arms to allow the segregation of homologues (Page and Hawley, 2003; Petronczki et al., 2003) . We observed that H3T3ph immunostaining gradually disappeared from the chromosomal arms at anaphase I (Figure 3e ). In S. cereale, H3T3ph disappeared at telophase I (Manzanero et al., 2000) , while in maize meiocytes H3T3ph was still located in the pericentromeres at late anaphase I and telophase I (Figure 3e, f) . In meiosis II, especially during metaphase II, phosphorylation signals were as strong as those in mitotic cells and were specific to the centromeric regions (Figure 3g, h ). At this time, centromeric cohesion was preserved to protect sister chromatids from premature separation (Page and Hawley, 2003; Petronczki et al., 2003) . The H3T3ph labeling almost completely disappeared at the tetrad stage (Figure 3i ). Taken together, the dynamic distribution of H3T3ph in meiosis was very similar to the dynamic changes in cohesion.
Distribution pattern of H3T3ph in maize meiotic mutants
The strong correlation between H3T3ph and sister chromatid cohesion motivated us to further investigate the distribution pattern of H3T3ph in meiotic mutants that are defective in cohesion. The sgo1 mutant exhibits random sister chromatid distribution at anaphase II due to a lack of the Sgo1 protein, which collaborates with PP2A to prevent centromeric cohesin from degradation in meiosis I (Hamant et al., 2005; Kitajima et al., 2006) . Another maize meiotic mutant, afd1, affecting the homologue of the meiosis-specific a-kleisin Rec8, exhibits deficient synapsis and equational segregation of chromosomes at metaphase I (Golubovskaya et al., 2006) . We also utilized the phs1 (poor homologous synapsis) mutant as a control, which shows defects in chromosome pairing but normal cohesion (Pawlowski et al., 2004; Ronceret et al., 2009) . We examined the distribution pattern of H3T3ph in these three meiotic mutants. The H3T3ph staining was at the same level as the wild type in the phs1 mutant (Figure 4e-h ), indicating that H3T3ph may not be related to homologous chromosome pairing. In the sgo1 mutant, H3T3ph was the same as in the wild type in metaphase I ( Figure 4j) ; however, in metaphase II, as the centromere cohesin is dissolved for lack of protection from Sgo1 protein, H3T3ph was correspondingly lost (Figure 4k, l) , suggesting that H3T3ph may be related to sister chromatid cohesion. We expected there would be no H3T3ph labeling in the afd1 mutant because of the absence of the cohesin subunit Rec8. However, we detected weak immunostaining at metaphase I (Figure 4n ) and no labeling at metaphase II (Figure 4o ). The afd1 mutant shows defective chromatin and chromosome structure. Double labeling of afd1 meiocytes with CENH3 and H3T3ph revealed that some but not all sister chromatids had separated precociously (Figure S4) , indicating there may be other a-kleisin subunits besides Rec8 that act in maize meiotic cohesion. As a result, H3T3ph was preserved, although it was weak in metaphase I chromosomes. Thus, these results indicate that H3T3ph is associated with meiotic sister chromatid cohesion.
Centromeric localization of H3T3ph is required for functional centromeres at metaphase
Dicentric chromosomes are products of chromosomal damage, breakage and fusion (Han et al., 2006) . Stable dicentric chromosomes have been described in maize and wheat (Guo et al., 2016) . T1-5, which is an A-A dicentric chromosome, involves a translocation between chromosomes 1 and 5 of maize (Gao et al., 2011) . The inactive centromere on T1-5 cannot recruit CENH3 and centromere protein C (Cenp-C) to form a functional centromere (Gao et al., 2011; Dong and Han, 2012) . We examined the location of H3T3ph in T1-5 somatic cells. At late prophase, the inactive centromeric region displays the same level of phosphorylation as the chromosome arms (Figure 5a ), which indicates that both the inactive centromere in the dicentric chromosome and the active one recruit H3T3ph. However, at metaphase, H3T3ph signals disappeared from the inactive centromere but were retained at active centromeres ( Figure 5b ). We also checked another type of dicentric chromosome, 9Bic-1, in which an inactive B centromere is transferred onto the tip of the short arm of chromosome 9 (Han et al., 2006) . There was also no staining on this inactive centromere at metaphase ( Figure S5 ). Taken together, although inactive centromeres are characterized by the same sequence composition as active centromeres they cannot maintain H3T3ph at metaphase as the active centromeres do. The maize minichromosome sDic15 contains a newly formed centromere that lacks detectable CentC sequences and strongly reduced CRM and ZmBs repeat sequences (Zhang et al., 2013) . The ectopic centromere was used to examine H3T3ph in meiosis. We found H3T3ph spread over the whole minichromosome at metaphase I (Figure 5c ) but it was located at the newly formed centromeric region at prometaphase II and metaphase II as with the centromeres on the normal chromosomes (Figure 5d, e) . This result suggests that the centromeric localization of H3T3ph at metaphase II is not dependent on centromeric sequences but is related to centromere activity.
H3T3ph dynamic changes from prophase to metaphase in cell division
We observed that at telophase I and prophase II there are two juxtaposed H3T3ph signals on each chromosome (Figure 3f, g ). However, there appeared to be only one H3T3ph signal for each chromosome at metaphase II (Figure 3h ). This interesting pattern prompted us to pursue its more precise location in centromeres with double-labeling experiments. The core centromere was labeled with CENH3 but H3T3ph was limited to the pericentromere of prophase II chromosomes. Interestingly, the core centromere lacked H3T3ph staining (Figure 6c ). At metaphase II, H3T3ph became focused at the inner centromere and CENH3 moved outside to the outer centromere (Figure 6d ). This situation also applied to mitosis where H3T3ph signals were concentrated in pericentromeres at prometaphase and concentrated in the inner centromeric regions at metaphase (Figure 6a, b) . These data indicate that CENH3 and H3T3ph occupy different domains in the centromere and H3T3ph changes position from the pericentromere to the inner centromere when the chromosome moves to the equatorial plate, which may be required to keep the tension between sister chromatids and promote bi-orientation of sister chromatids.
DISCUSSION
Many studies have emphasized the significance of posttranslational modification of histones, notably phosphorylation, in the regulation of chromatin (Wang and Higgins, 2013) . Here, we raised an antibody that specifically recognized H3T3ph in maize ( Figure S1b , c) and analyzed its distribution during mitosis and meiosis. Previous studies indicated that slight differences in the timing of dephosphorylation occurred in different plant species (Caperta , 2008) . In S. cereale, the immunostaining disappeared at telophase I and in A. thaliana meiocytes H3T3ph was not detected at anaphase I (Caperta et al., 2008) . However, in maize, H3T3ph is still located in the pericentromeres at late anaphase I and telophase I (Figure 3e, f) . These results indicate that the mechanism of dephosphorylation may vary among different plant species. In humans H3T3ph and cohesion have overlapping distributions in mitosis (Dai et al., 2006) . In parallel to studies in human cells, our experiments revealed that H3T3ph locates between the sister chromatids (Figure 2a ) and is most abundant at pericentromeres where cohesin accumulates during prometaphase (Figure 1d ), suggesting that H3T3ph is related to cohesion, given their similar distribution patterns. However, the correlation between sister chromatid cohesion and H3T3ph is not perfect in view of their distinct initiation times. Immunosignals were first detectable in prophase/diakinesis (Figure 3b ) while cohesion is established in the S/leptotene phase (Uhlmann and Nasmyth, 1998; Qiao et al., 2011) . Thus, H3T3ph may not be involved in the establishment of cohesion but it is possible that H3T3ph has a role in the maintenance and release of cohesion. The majority of cohesins were released from the chromosome arms at prometaphase during mitosis and meiotic anaphase I. Correspondingly, H3T3ph disappeared from the chromosome arms but remained at centromeres, where cohesin is protected by Sgo1 protein until anaphase during mitosis and meiosis (Figures 1d and 3e) . Further evidence supporting a role for H3T3ph in cohesion is provided by a study of meiotic mutants afd1 and sgo1. In these mutants the sister chromatids separated completely at the second meiotic division. The loss of sister chromatid cohesion is correlated with an absence of H3T3ph in the pericentromeric regions (Figure 4k , l, o, p). Two recent studies described that Haspin localization is dependent on Pds5, and this interaction antagonizes Wapl-mediated release of cohesin and protects proper centromeric cohesion in mitosis (Goto et al., 2017; Zhou et al., 2017) . Considering that H3T3 in maize was phosphorylated by ZmHaspin ( Figure S2 ), we hypothesize that the loss of H3T3ph in cohesion mutants may be caused by the disabled localization of ZmHaspin. Taken together, these results indicate that H3T3ph is involved in the maintenance and release of cohesion during mitosis and meiosis. The centromeric region, which plays an important role in faithful chromosome segregation, is composed of two domains, the kinetochore-assembling core centromere and pericentromeric heterochromatin (Pidoux and Allshire, 2005) . The pericentromere is the primary domain where cohesion is enriched, and is essential for holding sister chromatids together to counteract the pulling force of spindle microtubules and to generate the tension across centromeres, ensuring the bipolar orientation of chromosomes. Many factors associated with heterochromatin have been proposed to be involved in the recruitment and protection of cohesins at pericentromeres. SUV39H-mediated methylation of histone H3 on lysine 9 (H3K9me) generates a binding site for HP1 (heterochromatin protein 1) proteins (Lachner et al., 2001) . In Saccharomyces pombe, the HP1 homologue Swi6 is required for centromeric sister chromatid cohesion and kinetochore bi-orientation (Bernard et al., 2001) . A cohesion subunit Psc3 is shown to interact with Swi6 and HP1 (Nonaka et al., 2002) . Human HP1 and S. pombe Swi6 are also found to associate directly with meiosis-specific Sgo1. This interaction is important for the recruitment of Sgo1 to ensure proper chromosomal segregation (Yamagishi et al., 2008) . Interestingly, we found that H3T3ph specially marked pericentromeres but was absent from the kinetochore-assembling core centromere at prophase II (Figure 6c ). We suggest that H3T3ph serves to enhance and stabilize pericentromeric cohesion to promote kinetochore bi-orientation at prophase II. The loss of H3T3ph in sgo1, which exhibits premature segregation of sister chromatids at meiosis II, supports this view (Figure 4k) . At metaphase II, the location of H3T3ph changed from pericentromeres to inner centromeres, the center of paired kinetochores (Figure 6d ). Recent studies have indicated that phosphorylation of H3T3 mediated by Haspin promotes the targeting of CPC to the inner centromere in fission yeast and human cells (Kelly et al., 2010; Wang et al., 2010) . All in all, H3T3ph may have different roles at different stages: at prophase II to enhance or stabilize pericentromeric cohesion and at metaphase II to recruit CPC to the inner centromere.
Dicentric chromosomes are abnormal with two centromeres on the same chromosome. Their stability can be achieved by the poorly understood mechanism of centromere inactivation. Studies of plants and humans have revealed epigenetic mechanisms of centromere inactivation. Inactive centromeres exhibit loss of H2AT133ph and H3S10ph at metaphase in maize (Han et al., 2006; Dong and Han, 2012) . However, unlike H2AT133ph and H3S10ph which are restricted to the centromere during mitosis (Dong and Han, 2012; Su et al., 2017) , H3T3ph spreads along the entire length of the chromosome at prophase. Thus, we can see the same level of phosphorylation on the inactive centromere as along the chromosome arms, but less than at functional centromeres (Figure 5a ). At metaphase, although the inactive centromere is composed of the same sequence as active centromeres, it fails to maintain H3T3ph (Figure 5b ). During meiosis on minichromosome sDic15, H3T3ph is located to the active de novo centromere (Figure 5d , e), which has no CentC sequences. Taken together, these data suggest that phosphorylation of H3T3 in centromeres is independent of centromeric sequences and H3T3ph is another useful epigenetic maker for functional centromeres.
EXPERIMENTAL PROCEDURES Plant materials
The YFP-CENH3 transgenic plants (Jin et al., 2008) , plants with dicentric chromosome T1-5 (Gao et al., 2011) , 9Bic-1 (Han et al., 2006) and with the minichromosome sDic15 (Han et al., 2007; Zhang et al., 2013) were kindly provided by James A. Birchler (University of Missouri-Columbia, USA). The meiosis mutants afd1, sgo1 and phs1 were kindly provided by the Maize Genetics Cooperation Stock Center and Wojtek Pawlowski (Cornell University). The genotyping of these mutants was described previously (Dong and Han, 2012) . These materials were planted in the greenhouse for cytological analysis.
DNA probe preparation and labeling
To identify maize dicentric chromosome lines T1-5 and 9Bic-1, a CentC (centromeric satellite repeats) (Ananiev et al., 1998) probe was labeled with fluorescein-12-dUTP and the ZmBs repeat probe was labeled with Alexa Fluor 488-5-dUTP by nick translation (Kato et al., 2004) .
Antibody production
Peptides were designed corresponding to residues 1 to 9 of maize H3 and CENH3 (Zhong et al., 2002) , with a single phosphorylated Thr at position 3 (ART[p]KQTARK) of H3 and (ART[p]KHQAVR) of CENH3. Anti-H3T3ph and anti-phCENH3-Thr3 antibodies were raised by GL Biochem (http://www.glbiochem.com/en/). The anti-GFP antibody was used for immunolocation of YFP-CENH3 (Jin et al., 2008) .
Protein extraction from maize plants and protein gel blot analyses
Proteins were extracted by grinding leaf tissues from 3-day-old B73 and YFP-CENH3 transgenic maize plants in liquid nitrogen and resuspending the samples in extraction buffer [100 mM 2-amino-2-(hydroxymethyl)-1,3-propanediol (TRIS)-HCl pH 7.4, 50 mM NaCl, 5 mM EDTA and 1 mM phenylmethylsulfonyl fluoride]. Proteins were electrophoresed by SDS-PAGE and spotted onto the nitrocellulose membrane. After the membrane was dried and blocked with 5% BSA in TBST for 2 h at room temperature (27°C), it was incubated with the primary antibody (1:2500 dilution) dissolved in 5% BSA/TBST and incubated overnight at 4°C. After three washes with TBST for 5 min, horseradish peroxidaseconjugated secondary antibody (in 5% BSA/TBST) was added for 2 h at room temperature. The membrane was washed three times with TBST for 5 min, then with TBS for 5 min. Detection was by enhanced chemiluminescence (ECL) reagent.
Immunostaining and fluorescence in situ hybridization (FISH)
Tassels were fixed with 4% formaldehyde in PBS (137 mM NaCl, 2.7 mM KCl, 10 mM Na 2 HPO 4 and 2 mM KH 2 PO 4 , pH 7.4). Anthers of different stages were collected. Immunolocalization and immuno-FISH for mitosis and meiosis were performed as described (Han et al., 2009 ) with the following antibodies: mouse anti-H3T3ph antibody diluted 1:100, rabbit anti-CENH3 antibody diluted 1:200, rabbit anti-H3S10ph antibody diluted 1:100 and mouse anti-CENH3 antibody diluted 1:200. Results are representative of at least 18 root tips and meiocytes at each stage. The images were taken by confocal microscopy (Zeiss Cell Observer SD). ZEN 2009 Light Edition (Zeiss, http://www.zeiss.com/) was used to flatten the three-dimensional image prior to processing with Adobe Photoshop CS 5.0.
In vitro kinase assay
For the in vitro kinase assays, purified MBP-ZmHaspin (0.5 lg), MBP-ZmHaspin-K297A (0.5 lg), MBP-H3 (5 lg) or MBP-H3-T3A (5 lg) was incubated in a final volume of 20 ll of kinase buffer (200 mM TRIS-HCl at pH 7.5, 10 mM MgCl 2 , 10 mM DTT, 100 lM ATP) for 30 min at 30°C and then analyzed by SDS-PAGE using mouse anti-H3T3ph antibody.
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